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ABSTRACT
Previousstudiessuggesthatmeasuringethnicsegregationata disaggregatedlevelallowscapturingvariability
of ethnicconcentrationareaswithina city.However,manyignoretherelativelocationsof eachneighbourhood
to identifyethnicconcentrationareas.It causesmisidentificationof ethnicconcentrationareas. Usingthe2009
populationdataof Enschede,thisstudyinvestigatedtheconcentrationareasatpostcodelevel.The "scaleof the
neighbourhood"representsthe extentof concentrationinfluencedby populationin neighbouringpostcodes.
Usingcompositepopulationat differentscalesof neighbourhood,it wasrevealedthatconcentrationareasat
sub-citylevelarecharacterizedbyisolationandclusteringdimensions.Fewpostcodesare Turkishor Moroccan
concentrationareas which are locatedoutsidethe city center.Small numberof clusterand isolatedarea
indicatesthattheethnicconcentrationin Enschedeis relativelylow. Thestudyhas advancedthehypothesis
aboutsegregationmeasurement,hatspatialproximityto neighbouringareashasa largeimpacton variability
of ethnicsegregation.
Key words:ethnicsegregation,concentrationarea,isolatedarea,clusterarea,neighbourhoodperspective,
Enschede
ABSTRAK
Banyak studi menyatakanbahwa pengukuransegregasietnis pada tingkat rinci dapat menggambarkan
variabilitasarea konsentrasidalamsuatukota.Namun,banyakstudimengesampingkanlokasi di lingkungan
sekitar untuk mengidentifikasiarea konsentrasi.Hal itu menyebabkankesalahandalam mengidentifikasi
konsentrasiarea. Studi ini bertujuanmengidentifikasiarea konsentrasipada tingkatarea kodeposdengan
menggunakandatapopulasiKota Enschedetahun2009."SkalaLingkungan"digunakanuntukmewakililuasan
konsentrasiyang terpengaruhakibatkumpulanpopulasitertentudi sekitarareanya.Beberapaarea kodepos
yangterletakdi luarpusatkotamerupakanareakonsentrasiketurunanTurkiatauMoroko.Sedikitnyajumlah
areaterisolasidanareaklastermengindikasikanbahwakonsentrasietnisdi Enschedeadalahrendah.Studiini
telahmemutakhirkanhipotesismengenaipengukuransegregasi.dimanajarak menujuareasekitarmempunyai
dampakbesarpadavariabilitasdari segregasietnis.
Katakunci:segregasietnis,areakonsentrasi,areaterisolasi,areaklaster,perspektiflingkungan,Enschede
INTRODUCTION developingcountries.In theNetherlands,
the influx of Turkish and Moroccan
immigrants(among others) in older
industrialcities happeneddue to the
demandforunskilledwork[Blauw,1991].
Whilewell-trainednativeDutchrefusedto
takethejobs,labourimmigrantssawthem
as opportunitiesfor well-paidjobs that
wereunavailablein theirhomecountries.
ManygovernmentEuropeancitiesarecha-
racterizedbythediversityofethnicgroups
and their spatialconcentration.Ethnic
immigrantsstartedto arrive to the
EuropeanUnion since the open door
policyof the1950s[Edgar,Doherty,and
Meert,2004]andtheymostlycamefrom
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Theseethnicimmigrantsettledin di-
fferentpartsof theurbanareabuttended
to concentratein just a few neighbour-
hoods.Thisspatialconcentrationisusually
referredas residentialsegregationparti-
cularlywhenanethnicgrouplivetosome
degreeseparatedfromtherestof popu-
lation[Yang,2000].Eventhoughethnic
segregationlevel is more modestin
EuropecomparedtotheUS,thenumberof
ethnicmemberis still increasingin Eu-
ropeancities[EdgaretaI.,2004;Musterd,
2005].For examplein Enschede,theNe-
therlands,thegrowthofethnicimmigrants
in 1997to2009is higherthanthegrowth
of Native Dutch. Turkish has grown
22.7%, Moroccanhas grown 21.49%
whileDutchhasgrown0.39%[Enschede
Municipality,2012].
Oneof thereasonsfortheattentiongiven
to issuesof ethnicsegregationrelateto
howa betterunderstandingof thispheno-
menoncanbetterinform(or discourage)
policiesaimingat mixingethnicpopu-
lations.The Netherlandsmadeseveral
attemptsoapplymixneighbourhoodpoli-
ciesto spreadmigranthouseholdsmore
evenlyby mixingdifferentenuresand
pricelevelwithinthesamedevelopmentor
area.[Bolt,2009;Galster,2007;Ireland,
2008;Musterdand Andersson,2005].
Urbanrenewalbecomesoneof thestra-
tegicactionstocombatnegativeffectof
ethnicsegregation.However,thereare
counterargumentsin applyingthepolicy
[Ostendorf,Musterd,andVos,2001;Van
Eijk,201O].
Theanalysisofethnicsegregationwasori-
ginatedby measuringsegregationat city
levelsummarizingthe residentialsegre-
gationphenomenonfortheentirecityinto
asinglevalue.Themostwidelyusedmea-
surementis the DissimilarityIndex
[Cortese,Falk,andCohen,1976;Duncan
andDuncan,1955;MasseyandDenton,
1987].Thesemeasurementsat city level
areusefulforcomparingdegreeof segre-
gationbetweencities(interurbancompa-
risons)orexaminingtrendsof residential
segregation [Grbic, lshizawa, and
Crothers,2010; Masseyand Denton,
1987]
Otherapproachinsteadof calculatingse-
gregationatcitylevel,proposeda segre-
gationindexatsub-cityleveltocapturethe
variabilitywithin a city (intra urban
comparisons)[BrownandChung,2006;
Deur/ooandMusterd,1998,2001].The
conceptethnicconcentrationis usually
usedatsub-citylevelwhena singleareal
unithasanoverrepresentationof acertain
ethnicgroup[DeurlooandMusterd,1998,
2001; PBL, 2010].Other authorsdi-
stinguishbetweenglobalandlocalindices
insteadof cityandsub-citymeasurements
[Feitosa,Camara,Monteiro,Koschitzki,
andSilva,2007;Wong,1996].Analysing
segregationat a disaggregatedlevelcan
provideunderstandingof ethnicsegre-
gationprocessesby identifyinglocalva-
riations.It recognizesvariationof segre-
gationamongarealunitssuchasblocks,
censustract,postcode,or district,parti-
cularlyin areaswith significantsegre-
gation.
In reality,ethnicconcentrationis a conti-
nuousphenomenonwhereeachindividual
memberis distributedacrossthe city.
Membersof ethnicgroupslivein aneigh-
bourhoodand interactwithout being
limitedby itsarealunitor administrative
boundaries.Therefore,anddespitethathe
availabledataon ethnicityis discrete,
measuringethnicconcentrationonlywi-
thina singleunitignorestheinfluenceof
neighbouringareas. If an areal unit
consistsof few memberswith thesame
ethnicbackgroundbutin all neighbouring
unitstherearemanymorememberswith
similarethnicbackground,thearealunit
should be also highlightedas ethnic
concentrationbecausetheyarepartof a
largerethnicpopulation.
The aimof thispaperis to proposean
approachto identifyethnicconcentration
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areasbyconsideringtheinfluenceofpo-
pulationin neighbouringunits,The re-
searchquestioniswhetherethnicmembers
in asmallarealunit(i.e.postcode)consti-
tuteethniconcentration.If theneighbours
areverysimilar,thenit wouldappearthat
ethnicmembersin thatarealunitliveinan
ethniconcentration.Thefollowingquesti-
on is whethertherearecharacteristicsof
concentrationareasin differentproximity
to neighbouringunits.Thispaperargues
thatconcentrationareascouldbecaptured
accordingtodifferentproximityunitsfrom
one arealunit to severalneighbouring
units as representationof influenceof
ethniccompositionto residentialsegre-
gation.
The firstpartof thispaper,introduction
explainsthemethodologicalbackround.In
intra-urbancomparisonof residential
segregationpart,dimensionof residential
segregationatcitylevelis explainedand
thenit focusesonhowthosedimensionsat
citylevelareinterpretedatsub-citylevel.
Next sectionnarrowsdown to ethnic
concentrationatsub-citylevelandneigh-
bourhoodperspective.The methodology
explainsthe modificationmethodfor
identifyingconcentrationareas.Thenext
partpresentstheresultsof theapproach
appliedinthecaseofEnschedeandthein-
terpretationfconcentrationareasforresi-
dentsof Turkishand Moroccanback-
ground.These resultswere discussed
withinan expertgroupmeetingin No-
vember2011andattendedby threelocal
policy makers and researchersfrom
Enschede.Finally, in the last part
conclusionsarepresented.
Severalstudiesidentified imensionsand
measuresof residentialsegregationmainly
relatedtosegregationatcitylevel[Brown
andChung,2006;MasseyandDenton,
1988;ReardonandO'Sullivan,2004]and
othersrelatedto segregationat sub-city
level[BrownandChung,2006;Deurloo
andMusterd,1998,2001].
- - - - ---
Five differentdimensionsof segregation
from Masseyand Denton[1988]are
widelyusedto measureresidentialsegre-
gationat city level.Theyareevenness,
exposure,concentration,centralization,
andclustering.Evennessi definedasthe
degreeto which membersof different
groupsareover-andunderrepresentedin
differentsubareasrelativeto theiroverall
proportionsin thepopulation.Similarly,
exposureconsidersthelikelihoodof intra
neighbourhoodinteractionamongminority
andmajoritygroupswithinagivenmetro-
politanarea(measurespotentialcontact).
ReardonandO'Sullivan[2004]addediso-
lationastheoppositeof exposure,asthe
chanceof havingthesamegroupliving
sidebyside.Concentrationis theintensity
ofethnicmembersovercertainareawhich
relateto the total area occupiedby
minoritygroupswithinthemetropolitan
area.Centralization,is theproximityof
theminorityracialgroupto theregion's
centralbusinessdistrict.Brown& Chung
[2006]arguedthatcentralizationisneeded
to beexcludedbecausecurrentcitiesare
nolongermonocentric.Finally,clustering
is theextentowhicharealunitsinhabited
by minoritymembersadjoinoneanother,
or cluster,in space.Each dimension
reflectsthedegreeof segregationfor the
wholecity, for examplethe degreeof
evennessfora citycanrangefrom0 to 1
(where1 indicatesa high degreeof
evenness).For intercitycomparisonit is
commonthatevennessi reportedforse-
veralcitiesto comparetheirdegreeof
ethnicsegregation.Oneexampleis in The
Netherlands,the degreeof evennessis
monitoredfor 50 municipalitiesand a
rankinglist is producedto comparethem
againsttheir average.In the ranking,
Enschedeis 21 outof 50 municipalities
with a valueof 0.34.Ede is themost
segregatedwithavalueof 0.5[Marietand
Woerkens,2006].However,toallowintra-
urbancomparisonsothermeasuresand
dimensionsof ethnic segregationare
consideredateachsub-cityarealunit.
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For intra urbancomparison,each se-
gregationdimensionis reportedat areal
unitlevel,forexampleapostcodeareacan
behighlightedas anethnicclusterwhen
thereis a predominanceof a particular
ethnicgroupinthearea.BrownandChung
[2006] identifiedethnic clustersand
concentrationat sub-citylevelbasedon
dimensionof residentialsegregationatcity
level.Theyarguedthatatsub-citylevel,an
arealunitthatis highlightedasa "cluster
area"portraystheclustering-exposuredi-
mensionwhileanarealunitthatis high-
lightedas "concentrationarea"portrays
theconcentration-evennessdimension(see
Figure 1. Dimensionsof residential
segregation.DeurlooandMusterd[1998]
usedtheconceptofethnic oncentrationto
showethnicclustersin Amsterdam.They
defineda postcodeas anoverrepresenta-
tionof Moroccanwhentheproportionof
Moroccanin that area is higherthan
proportionof Moroccanin thecityplus2
standarddeviationofallproportion.
DeurlooandMusterd[1998]andBrown
andChung[2006]usedunderrepresenta-
tion and overrepresentationf ethnic
membersasa benchmarkto measurese-
gregatedareas.Under/overrepresentation
ofethnicmemberselatestotheconcentra-
tion-evennessdimensionsbecausethey
refertothedistributionofaspecificethnic
groupoveranentireurbanarea.Therefore,
themeasurementis a relativetotheethnic
compositionof theentireurbanarea.Eve-
nnesscouldbereachedif thereis noarea
highlightedas overrepresentationof cer-
tain ethnicgroup.It meansthatethnic
membersare distributedevenlyor that
eachareahasa proportionof a particular
ethnicgrouplowerthanthetotalurban
area.
Therefore,thedimensionof segregationis
notonlyusedfor interurbancomparison
of residentialsegregation,but it canbe
usedfor intraurbancomparisons.In this
paper,thestudyof residentialsegregation
was focusedon the concentrationdi-
mension(Figure1).
Residentialsegregationis a spatialpheno-
menon,whichmeansthathepopulationi
neighbouringareas-andtheproximityto
those areas-influencethe patternof
segregation.However,thathasnot been
takeninto accountin manystudiesof
ethnicsegregation.AccordingtoReardon
and0 'Sullivan[2004],themeasurement
of evennessfrom Masseyand Denton
[1988]is non-spatialbecausetherelative
locationsof eachneighbourhoodarenot
considered.Otherstudiesrefertochecker-
boardproblemtoshowtheshortcomingof
nonspatialmeasurement[Feitosaet aI.,
2007;Wong,1996].Similarly,Deurloo
and Musterd [1998] showed ethnic
concentrationat postcodelevel without
consideringproximityto neighbouring
postcodes.Musterdapproachdoesnot
considerthephenomenonf "transfersand
exchanges"wherethemovementof indi-
vidualin spaceis consideredtoaffectse-
gregationi theneighbourhood[Reardon,
2006].Therefore,theresultingmeasureis
a non-spatialmeasurement.Dawkins
[2004]hasprovedthatspatialproximity
even among adjacentneighbourhoods
alreadymadea largeimpacton overall
degreeofethnicsegregationatcitylevel.
Only few studies have focusedon
cooperatingneighbouringunitsandthey
differedbythetypeof arealunitthatthey
considersuchasgridcell,censustractsor
postcodel vel[Dawkins,2004;Feitosaet
aI., 2007;Jakubs,1981;Reardonet.aI.,
2009;Wong,2002].Basically,gridcellis
generatedfrom census tract which
disaggregatedintocertaincell sizeusing
populationdensity.However,usingcensus
tract has the advantageof simplicity.
Moreovercensustractsuchas postcode
level is still adequatesize to capture
variabilitywithoutbeingtooaggregate.
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Evennessdimension
Underrepresented
Representedarea
Isolationdimension Overrepresentedarea Exposuredimension
Concentrationarea Clusterarea
,- - - - - - - - - - - - - - - - - - - -I:
8
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I Citylevel I: Sub-cityLevel :
, ,
, ,1____________________
FigureI. Dimensionsofresidentialsegregationatcityandsub-citylevel
Source:MasseyandDenton[1988];BrownandChung[2006];Reardonand0 'Sullivan
[2004];DeurlooandMusterd[1998].
Clusteringdimension
To includethepopulationi neighbouring
units,Wong[2008]developedtheconcept
of compositepopulationfor measuring
segregationatsub-citylevel.Thecompo-
sitepopulationcountsthepopulationof
theunititselfplusthepopulationcountsof
neighbourringunits.It is baseduponthe
conceptuallizationthatenumerationunit
boundariesarenotlegitimatef aturespro-
hibitingor hinderingpopulationinte-
raction.Unlesstherearephysicalbarriers
toprohibitinteractionofpopulationacross
unit boundaries, differentgroupsin
neighbouringunitsarenotsegregatedand
shouldbe countedas if theyarein the
sameunit. Wong[2000]usedbinaryform
(0 andI) todifferentiateneighbourhoods
in adjacentand nonadjacentunits.But
usingadjacentunit in regionwith very
differentsizeof censustractwill reduce
theuniformityof interaction.Therewill be
areawith verylargeandverysmallof
neighbouringarea.However,stillusingthe
sameconcept,it is bettertouseproximity
toneighbouringunitsincesizeandshape
of neighbouringarea varies.Distance
decayisoftenusedtoweightheinfluence
of neighbours[Feitosa et aI., 2007;
Concentration
ReardonetaI.,2009].Theconceptis that
the populationat nearbylocationswill
contributemoreto the concentrationof
ethnicgroupsthanthosein moredistant
locations.
In summary,there are three main
referencesin identifyingconcentrationasa
spatialphenomenon(TableI). Thoseare
usedasa baselinein themethodsof this
study.
THE METHODS
Basedon therecognitionthatethniccon-
centrationis a spatialphenomenon,this
partdescribesa methodologyto identify
ethnicconcentrationareasin a city by
consideringtheinfluenceof populationi
neighbouringunitsatpostcodel vel.
To empiricallytesttheproposedapproach,
thispaperusedthecaseof Turkishand
Moroccansethnicgroupsin Enschede,a
middlesizecityin theNetherlands.As a
formerindustrialcity,Enschedehasbeena
destinationfor migrantlabour in the
beginningof 19thcentury.Theethnicand
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populationdatawas obtainedfrom the
2009Enschedeadministrativeandbasic
registrationdataper postcode.In 2009,
Enschedehad a total populationof
14,5624and3,737postcodeareaswiththe
followingethniccomposition:103,572are
Dutch,9,016areTurkishand2,157are
Moroccan.Thesearethetwomajorethnic
groupsin Enschede.Thestudyareaonly
includestheurbanareabecausethereare
disadvantagestoincluderuraldistrictsinto
calculation.Oneof themis thathesizeof
postcodeareasinruraldistrictsistoolarge
tocomparewithurbandistricts[Desriani,
2011].
A relativemeasurementwasusedtojudge
whetheranethnicgroupisoverrepresented
in apostcodeareacomparedtothewhole
city. Those areaswere highlightedas
concentrationareas.Overrepresentedareas
are thosewherethe percentagesof a
certainethnicgroup(e.g.Turkish)in that
postcodeis over 2 standard eviations
abovethe city average[Deurlooand
Musterd,2001].This studyuses two
mutually-exclusiveethnicgroups,Dutch-
TurkishandDutch-Moroccan.Therefore,
city averageis calculatedfrom two
population,Dutch-Turkishand Dutch-
Moroccan. The binomial standard
deviationC.J(p*q)/n)isusedfortwopairof
ethnicgroup,wherep is Turkish or
Moroccan percentage,q is Dutch
percentageandn is theaveragenumberof
residentsper postcodes.The binomial
standardeviationwas usedbecauseit
appliedto eventswithtwooutcomes(i.e
nativeDutch& Turkish,andnativeDutch
& Moroccan).Therefore,the average
numberof residentsper postcodeis
calculatedonly for two groups.For
Turkish group, the standarddeviation
("(8%*92%)/(112588/3737»is 4.94%,
where overrepresentation area
(8%+2(4.94%»ishigherthan17.90%.For
Moroccangroup,the standardeviation
("(2.04%*97.96%)/(105729/3737»is
2.66%,whereoverrepresentationareais
(2.04%+2(2.65%»ishigherthan7.36%.
To bringthespatialandneighbourhood
perspective,ethnicconcentrationusing
compositepopulationwas usedas in
Wong[2006]withsomeadjustments.To
computethepopulationin neighbourhood
area,thedistancefromeachcentroidofthe
postcodeto the nearby centroidof
postcodewasmeasuredwithinthespecific
airlineradius.Euclideandistanceisusedto
calculatethedistanceto neighbourhoods.
Weightsof thedistancewerecalculated
usingthe distancedecayfunction.The
distance decay function shows the
influenceof neighbourhoodssincethepo-
pulationatnearbylocationswill contribute
moretotheconcentrationfethnicgroups
thanwill moredistantlocations(Figure2).
Compositepopulationfor eachpostcode
wascalculatedfromdistanceweightedand
totalpopulationofeachneighbourhood.
Therefore,the "scale of the neigh-
bourhood"is determinedby thedistance
from the centroidof a postcodeto
neighbouringpostcodes,measuredthrough
specific radiusesof influence.This
representsheinfluenceof populationin
neighbouringpostcodesinto the ethnic
concentrationfcertaingroupinanygiven
postcodearea. To see the effect of
segregationatdifferentscalesof neighbo-
urhood,thisstudyusedseveralradiuses;0,
200,400,600,and800meters.Radius0
metereferstoa non-spatialmeasurement
thatdoesnot considerthe influenceof
neighbouringunits.The radiusof 800
meterswasusedas themaximumradius
becauseit was assumedthat ethnic
concentrationin Enschedewill notcluster
over800meter.
Y=weighteddistance
X=distance
r=radius
Figure2.Distancedecayfunction
Followingis anexample:supposingthat
postcodeA has10Turkishand40Dutch
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residents.Within200metersradiusfrom
thecentroidof postcodeA to theneigh-
bouringpostcodes'centroids,thereare20
Turkishand10 Dutchinhabitants.Then
thecompositeproportionof thepostcode
is 10+20(totalTurkish)dividedby50+30
(total population),equallingto 37.5%.
Becausethe compositeproportionis
higherthan17.90%(2 SD abovethecity
average),thenpostcodeA is an areaof
Turkish overrepresentationwithin 200
meterfromtheirresidence.
Theresultingethniccompositionforboth
theTurkishandtheMoroccanpopulation
wascalculated,mappedandclassifiedinto
fivecategories:
1.No inhabitantarea(value0);
2.Underrepresentedarea(>0andcity
average);
3.Representedarea (>=cityaverage
and<cityaverage+1 standarde-
viation)thecompositeproportion
is relativelysimilarto thecompo-
sitiontothecityaverage;
4.Morerepresentedarea(>=cityave-
rage +1 standarddeviationand
<cityaverage+2standardevia-
tions).
5.Overrepresentedarea (>=city
average+2 standarddeviations)
there is considerabledeviation
fromtheoverallproportion.
As we arguethatethniccompositionat
sub-citylevelis a spatialmeasurementi
nature;ethnicconcentrationusingneigh-
bourhoodperspectivecan captureother
dimensionsof residentialsegregation.
With the combinationof composite
populationandoverrepresentedarea,it is
more feasibleto captureisolationand
clusteringdimensionsat sub-citylevel
(Figure3).Accordingto thedefinitionof
clusteringand isolation(see previous
section),thosedimensionsarerelatedto
distance.The arealunit inhabitedby a
certaingroup(clustering)is delineatedby
radiusdistances.Meanwhile,isolatedareas
only occurat shortradiusdistance.Iso-
latedareais an areahavingoverrepre-
sentationof anethnicgroupandtheyare
concentratedfar from other many
membersof samegroup.In thescaleof
neighbourhood,isolatedareaswererepre-
sentedby overrepresentedareasat zero
meterswhich becomeunderrepresented
areasatlargerscale(i.e200m,400m,600
mand800m).
Table1.Referencesinidentifyingconcentrationareas
Attributes Wong* Feitosa** Reardon***
Arealunit Censustract Censustract GridCell
Concept CompositePopulation
Enumeration unit
boundaries,uchas census
tract boundaries,are not
legitimate features pro-
hibiting or hindering
populationi teraction
Local PopulationIntensity
Intensityof exchangeexpe-
riences with their
neighbours
LocalEnvironment
Peoplein agridcellwill
interacto othercell in
theirlocalenvironment
Neighbourhood
boundaries
Populationin
neighbourhood
Adjacentneighbour
Sumof itsarealunitplus
neighbours
BandwidthKernel/radiusin
meters
Weighted sum using
distancedecay
BandwidthKernel/radius
in meters
Weightedsumusing
distancedecay
*) [Wong,2002];**) [Feitosaet.aI.,2007];***) [Reardonet.al., 2009]
---- --
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Changesat different scaleof neigh-
bourhood
This sectionshowsthe influenceof the
differentneighbourhoodscalesandthere-
sultingchangesin themeasuresof ethnic
segregation. The spatial ethnic
concentrationchangesdependingon the
distancetoneighbouringpostcodeswhich
is considered.Therearemanypostcode
areasthatstill becomeoverrepresented
areas and others become non
overrepresentedareasin largerscaleof
neighbourhood.Thisisbecausepopulation
within postcodearea is influencedby
populationin neighbouringpostcodes.
Figure4 showsthataspatialmeasurement
couldrevealareaswhichare partof a
concentrationof certainethnicgroupin
theirneighbourhood.
Evennessdimension
Underrepresented
r----------------
: Note:thisisnotthe :I
: sameas exposure:
: dimension :
L~~~~-;~~t~s-~~~t~~-ce
I Cluster area Ir---------------------
:EJ Citylevel :I Sub-cityLevel :I IL_____________________
Representedarea
Overrepresentedarea
Shortradiusdistance
Isolationdimension
Isolatedarea Concentrationarea
Clusteringdimension
Figure3.Characteristicofconcentrationareasusingscaleofneighbourhood
Overrepresentedareaat0 m
Underrepesentedareaat200m
Isolatedarea
200 (A)
..ifi
200m "tCJ
Underrepresentedareaat200m
Overrepresentedareaat400m
Clusteredwithin400m
Overrepresentedareaat200m
Overrepresentedareaat400m
Clusteredwithin200m
Clusteredwithin400m
(C)(B)
Overrepresentationofanethnicgroupat0m
Underrepresentationofanethnicgroupat0m
Figure4.Thehypotheticalconfigurationfneighbourhoodperspective
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The hypothetical configuration (A)
highlights an overrepresentedarea at zero
scale which becomes underrepresented
area at 200 meters scale. This area is
isolatedarea since it is surroundedby
areas with low number of their ethnic
members in the neighbourhood. At city
level, isolation refersto the distanceto the
same ethnic members. At sub-city level,
isolated area means an area with overre-
presentationof anethnic groupbut notpart
of a larger concentration. In the same
sense, isolated area is an ethnic
concentrationwitha low chanceof having
the samegroupnearconcentrationareas.
Thoseareaswhichoverrepresentedatzero
scaleand underrepresentedat 200 meter
scalesurelywill stayunderrepresentedata
largerscale.This is influencedby the
decayfunction,reducingthe effect of a
highproportionof ethnicmemberslocated
furtheraway.
Thehypotheticalconfiguration(B) highli-
ghtsanareawhichis underrepresentedat
200 metersscalebut becomesoverre-
presentedat 400meterscale.It means
thatethnicmembersatthatareaarepartof
ethnic concentrationin their neigh-
bourhoodwithin400meters.
The hypotheticalconfiguration(C) hi-
ghlightsanareawhichis overrepresented
at 200meterscaleand stay overre-
presentedat400metersscale.
RESULTS AND DISCUSSION
WhencomparingTurkishandMoroccan
concentrationareas,it shouldbe noticed
that each group has its own ethnic
percentageat city level.Percentagesfor
eachcategorycan be seenin Table2.
Ethnic percentageto Dutch between
Turkish and Moroccanare totallydi-
fferent,whereTurkishis 8.00%andMo-
roccanis 2.04%.Therefore,Turkishand
Moroccangroupshavedifferentminimum
percentagesas thresholdsfor overrepre-
sentationareas,whichare 7.90%for
RianWulan, Javier Martinez, Sherief Amer
Turkishgroupand7.36%for Moroccan
group.
Table2.Ethnicpercentageforeach
category
Turkish
percentage
o
>0
<8.01
>=8.0I and
<12.95
represented>=12.95and
<17.90
>=17.90
Category Moroccan
percentage
o
>0
<2.04
>=2.04and
<4.70
>=4.70and
<7.36
>=7.36
No inhabitantarea
Underrepresented
area
Representedarea
and and
More
area
Overrepresented
area
Table3. showsthenumberof postcodes
whichhaveoverrepresentationof Turkish
andMoroccanpopulation.At zerometer
scale,thereare598postcodeswithoverre-
presentationf Turkishpopulation.From
200to 600metersscale,thenumberof
overrepresentedareasbecomeslowerand
at 800meterscalethereareno overre-
presentedareas. It shows that the
maximumscaleof Turkishclusterareasis
within600meterscaleofneighbourhood.
However,for Moroccan,maximumscale
of concentrationis 400meters.Thereare
no moreMoroccanconcentratedareasat
600 and 800 meter scale of neigh-
bourhood.
Table3.Numberofpostcodesand
ethnicpercentagesforoverrepresented
areas
Turkishareas Moroccanareas
Scale Post* Perc** Post* Perc**
Om 598 16.00 392 10.49
200m 427 11.43 166 4.44
400m 48 1.28 II 0.29
600m 5 0.13 0 0.00
800m 0 0.00 0 0.00
*) number of postcodes which has
overrepresentationf certainethnicgroup
**) percentagesof postcodewhich has
overrepresentationf certainethnicgroup
In thenextsections,theresultingspatial
ethnic concentrationis presentedand
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discussedfor each ethnic group,the
Turkish and the Moroccans.Ethnic
concentrationareasare characterizedby
clusterandisolatedareasandinterpreted
byreferringtoexpertgroupdiscussion.
Turkish concentration areas in
Enschede- Figure5. showstheTurkish
concentrationareasatdifferentscalesof
neighbourhood.The concentrationof
Turkishgroupsis mostlylocatedin two
areasat southernand northernpartof
Enschede.
Thespatialpatternof concentrationareas
canbeexplainedbytheimmigrationpath
of thetwopredominantTurkishgroupsin
Enschede:the Turkish-Islamicand the
Turkish-Christian(Suryoye).TheTurkish-
Islamicgroupcameaslabourimmigrants
in late1960whiletheSuryoyegroupcame
asrefugeesduringtheperiod1975- 1980
[Schukkink,2003].Thistimeofarrivalhad
madethelocationofbothgroupsettledin
differentareas.Turkish-Islamicconcentra-
tions are found in Deppenbroekand
Twekkelerveld(Northernpartof Ensc-
hede). Thoseareaswerebuiltin industrial
expansionera in 1950.Kempen[1998]
arguedthatin mediumcities(e.g.Ensche-
de), concentrationof labourimmigrants
are foundin the earlypost-1945areas.
Theyarepredominantlyofpubliclyrented
housesin apartmentblocks.Thetimeof
arrivalis nottheonly reasonof location
differencebetweenTurkishIslamicand
the Suryoye.Pre-existingconflicts in
Turkeyis anotherreason.This causes
unwillingnessto interactwitheachother
whichleadto polarizationof theirresi-
dentialarea.
Membersof the Suryoyegroupwere
mostlyasylumseekerswhofledfromthe
Islamicgovernmentin Turkey.Theycame
at a laterstagethanthe TurkishIslam
groupandtheysettledonthesouthernpart
of Enschede.They are clusteredwithin
800 meter located in Wesselerbrink
Noord-Westneighbourhood.
"Rentalhousesinthesouthareas
wereregularlyofferedfor sale
and, through intermediaries
within their own circle, came
into the hands of Suryoye
families."[Schukkink,2003,p.9]
The concentrationareain thenorthwest
part of Enschedeis predominantlythe
Universityof Twentearea.Thereare
Turkish descendantsliving in rental
rooms,whocaterto universitystudents.
Theyclusteredwithin600meterswhich
still is insidethe universityarea.The
cluster is probablydue to the high
proportionof Turkishto Dutchstudents
becausetheplacementfor mostforeign
studentshavebeenchoosenbyscholarship
providerwhileformostDutchstudentsare
livingoutsidetheuniversityarea.
Otherclustersappearin thenortheastpart
of Enschede.Thoseareasarepartof post
war neighbourhoods.Yiicesoy [2006]
explainedthatin theNetherlandsmany
Turkishmovedtopostwar neighbourho-
odsthatwereleftby socialclimberswho
movedto the newly plannedneigh-
bourhoods.
Thereare4 postcodeareaswhereTurkish
concentrationis isolatedfromanyother
Turkish.Threepostcodeareasarelocated
in District Binnensingelgebiedat city
centre.Thepercenttageof Turkishin this
districtis 5.8%, lower than the city
percentage8.00%.Therefore,the area
representsheethnicsegregationdimen-
sionof isolationbecausethepostcodearea
hasarelativelyhighproportionofTurkish
but the surroundingneighbourhoodso
not presenta concentrationof Turkish
population.
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Moroccan concentration areas in
Enschede-Figure6 showstheMoroccan
concentrationareasat differentscalesof
neighbourhood.Only a few Moroccan
overrepresentedareasoccurat400meter
scaleof neighbourhoodandthereis no
overrepresentedareaat higherthan400
meterscale.At 600and800meterscale
of neighbourhood,thereis no postcode
area with compositepopulationover
7.35%,
Thosesmallclusterareasarelocatedat
WesselerbrinkNoord-Oost.After there-
cruitmentof Mediterraneangroupsended
in 1976,familyreunificationhadled to
highfertilityratefor Moroccans[Blauw,
1991].Thiscoincideswiththelastperiod
of urban growth in Enschedewhere
housingdevelopmentmostlywasdirected
towardsuburbanareainthesouthernpart
ofEnschede.
Thereare still Moroccanconcentration
areasthataresingleunitconcentrationina
postcodearea.In total, thereare 20
isolatedareaswhich locatedspreadin
threedistricts.Moroccanisolatedareasare
locatedatcentreandsouthwesternpartof
Enschede.However,unlikeTurkish,there
is no indicationthatthe Moroccansis
isolatedbecauseof group differences
withintheMoroccans.
CONCLUSIONS
Thispaperarguesthatneighbouringunits
areimportantfor measuringethnicsegre-
gationbecauseit showsthespatialpattern
andcharacteristicsof concentrationareas.
The scaleof neighbourhoodwasdefined
as a distanceto neighbouringpostcodes
fromeachindividualpostcode.Usingdi-
fferentscalesof neighbourhood,andillu-
stratedby thecaseof Enschede,it was
revealedthatthepatternof eachethnic
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concentrationareas(TurkishandMoro-
ccan)is locatedoutsidethecity centre.
Also thenumberof concentrationareas
varieddependingon the neighbourhood
scale.Wong[2005]hasshownthatthe
degreeof segregationwill declineasthe
neighbourhoodscaleextends.Therefore,
thehigherthescaleof neighbourhood,the
lowerthenumberofconcentrationareas.
TheTurkishgroupis concentrateduptoa
radiusof 600meterwhiletheMoroccan
groupisconcentrateduptoaradiusof400
meter.Thisindicatesthatheethniconce-
ntrationinEnschedeis relativelylow.It is
in linewiththedegreeof segregationthat
was measuredat city level (0.34from
maximum1 for segregationi [2005]by
MarletandWoerkens[2006].
Identifyingconcentrationareas using
neighbourhoodperspectiveis a relative
measuretothecityaverageandusefulfor
intra-citycomparisons.It dependson the
total ethnicpopulationand the ethnic
composition.Therefore,a postcodearea
cannot be directly comparedamong
differentethnicgroupsegregationmeasu-
res,i.e.TurkishsegregationtoDutchand
Moroccansegregationto Dutch.However
it is suitableforidentifyingthechangesof
spatial concentrationfor each ethnic
group.
We have specificallylooked at cha-
racteristicofconcentrationareaswhichare
clusteringandisolation.Ratherthantrying
tomeasureeachsegregationdimensionper
se,usingneighbourhoodperspectivecould
capturetwodimensionsof residentialse-
gregation,isolationandclusteringatsub-
city level.The proposedneighbourhood
perspectivecan revealthe patternof
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